Introduction. Rapid Weight Loss (RWL) is a common practice in combat sports where weight is classified to ensure equitable competition in terms of strength and agility. This study aimed to investigate the profiles of non-elite combat athletes and their RWL practices. Material and methods. This research was a cross-sectional study conducted in Kuching, Sarawak. Data were collected using a validated self-administered dual-language questionnaire. Results. A total of 65 respondents participated in the study; two-thirds were male, and the majority were taekwondo athletes. About 66% of the respondents reported to have practised rapid weight loss, with average weight loss of 3.4 kg (SD = 1.90) and highest weight loss of 4.9 kg (SD = 3.16). The most common RWL methods used were exercising more (69.8%), gradual dieting (51.1%), and training in heated rooms (20.8%). Physical trainers and training colleagues were rated as persons having the most influence on the use of RWL by the respondents. The perceived adverse effects which were mentioned the most frequently by the respondents were fatigue (69.2%), decreased vigour (50.8%), and muscle cramps (46.2%). As for the type of combat sport practised, muay thai and jiu jitsu had the highest number of respondents who used RWL. There were significant differences in RWL practices depending on the influences of training colleagues, physicians/doctors, physical trainers, parents, dieticians, and former athletes as well as perceived adverse effects of RWL. Conclusions. The findings of the current study were observed to be similar to those of research involving elite combat sport athletes where the prevalence of RWL was reasonably high, with similar characteristics. A proper regulatory programme should be put in place to assist both the athletes and their coaches/trainers in implementing proper weight control.
Introduction
Combat sports refer to a group of sports that involve direct combat between two athletes [1] . Because of the nature of the sport, which involves elements of body contact that include striking, throwing, and grappling an opponent, it has been suggested these sports are dangerous and harmful compared to other sports [2] . Combat sports can be classified into striking or non-striking sports (involving grappling or throwing an opponent or immobilising them). Some examples of striking combat sports are taekwondo, karate, and boxing, where one strikes the opponent directly by kicking and punching them or with the use of weapon. On the other hand, non-striking sports do not allow direct striking, and the athletes who practise them do not wear protective equipment. Some examples of non-striking sports are wrestling, judo, and jiu-jitsu [3] .
In combat sports, anthropometry is commonly used to determine the performance of athletes [4] . Understanding body composition (in particular body muscle and fat) can help athletes classify for the desired weight category [5] . For example, in non-striking sports such as judo, athletes need high levels of upper body anaerobic power and capacity as well as strength to achieve better performance [6] . However, in taekwondo and karate (striking sports), the competitors' focus is more on agility, strength, and leverage [5] . Dubnov-Raz et al. [7] have recommended that height categories should be used instead of weight categories in striking martial arts competitions as height gives more advantage in sports like karate and taekwondo, where fighting occurs at a relatively close distance. The type of competition also determines the percentage of muscle and fat required. This is evidenced in judo athletes, where lower body fat percentage was found among athletes competing in higherranking competitions, on the Olympic and non-Olympic levels [5] .
Rapid weight loss is an act of losing weight in a short time to reach the standard necessary to compete in a specific weight class. It is characterised as transitory weight loss of no less than 5% of one's weight within a short period of time (a week) [8] . In some situations, RWL can be practised as late as the day before the competition. RWL is a common practice in combat sports where weight is classified to ensure equitable competition in strength and agility [9] ; combat sport athletes use Rapid Weight Loss (RWL) to enter at the top band of a lower weight category and have a greater chance of winning [10] . While weight classification is used for ethical reasons, many combat athletes have cultivated the undesirable practice of RWL to gain a physical advantage over smaller, weaker, and lighter opponents. Pol. J. Sport Tourism 2019, 26(1), [14] [15] [16] [17] [18] [19] A prevalence of RWL as high as 60-90% was observed in several studies that investigated wrestling and judo competitions [5] . Such practices are commonly found at higher competition levels, where more aggressive weight management strategies are used. RWL is practised regardless of age, gender, competition level, or weight class [5, 9] . In some combat sports such as judo, RWL was observed in athletes as young as 12-15 years old [5] . Some common RWL techniques used are increased exercise; dehydration; using sauna and wearing rubber/plastic suits; reducing energy intake; using rubber/plastic suits during training; low carbohydrate intake; fat restriction; fasting; vomiting; and intake of diet pills, laxatives, and diuretics; all these can be harmful to athletes' health and performance, as well as increasing the risk of injury [11, 12, 13] .
Among the individuals who influence RWL practices, coaches have been rated as the most influential in impacting the weight management behaviour of combat sport athletes [5, 13, 14] . Unlike elite athletes, non-elite athletes tend to rely on their coaches to manage their training schedule and often have no support from professional personnel such as personal trainers, doctors, and nutritionists. Parents can play an important role, but their influence diminishes as athletes age [15] .
RWL has negative health consequences for athletes, both physical and psychological, including lower bone density; poorer muscular performance; worsened mood; increased risk of sport injury; dehydration; increased heart rate; decreased anaerobic performance; decreased short-term memory, vigour, and concentration; as well as increased confusion, rage, fatigue, depression, and isolation [11, 16] . However, in a study on the knowledge of RWL carried out among adult British judo athletes, the most common side effects of RWL perceived by the athletes themselves were injury risk and slowed reaction time [8] . Despite knowing the adverse effects and health consequences of RWL, combat athletes still took up RWL, which seems to indicate an apparent paradox between their perceptions and their practice. A study conducted among amateur boxers showed that the boxers associated RWL with good performance and saw losing much weight prior to the competition as an element of the sport providing positive reinforcement [17] . In certain combat sports, practising RWL is thus considered to be normal and be part of the tradition and culture of the sport [18] . In addition, Pettersson et al. [18] discovered that in order for combat athletes to cope with pressure, self-doubt, and anxiety, they would focus on controlling their diet and body weight as part of a self-disciplinary approach. The results of a study conducted in Brazil among judo athletes practising RWL showed that it was harmful, but the adverse effects were temporary and could be normalised within a short period of time [19] .
To date, there has been a dearth of research determining the prevalence of RWL and its profile locally. Furthermore, most of the literature focused on elite combat athletes who trained under a structured institution. This study aimed to explore the profile of RWL among non-elite combat athletes in Kuching in Sarawak, Malaysia.
Material and methods
The research was a cross-sectional study carried out among non-elite combat sport athletes in Kuching, Sarawak. Nonelite athletes are defined as those who are not national and/ or international competition medallists but have participated in smaller-scale competitions under associations or clubs. The most popular combat sports found in Kuching are karate, jujitsu, taekwondo, judo, silat, and muay thai. In Kuching, there are many unregistered formal and informal combat sports athletes, which made it difficult to compile a list of combat athletes. Nevertheless, a list of existing clubs or associations was obtained through the internet and public enquiry. To make sure there was equal representation from each combat sport, the sampling frame was designed to include at least 1-2 clubs or associations for each combat sport that had the highest membership. The inclusion criteria were the following: the subject had to be a combat athlete aged 15 and above who had participated in a formal competition in the past two years. Sample size was calculated based on the formula proposed by Dhand and Khatkar [20] ; the prevalence of RWL practice was expected to be 92.5% [15] , with 5% absolute precision and a 95% confidence interval. Total estimated sample size with 5% attrition was 118.
Prior to the date of data collection, we approached the person in charge of the clubs/associations in order to obtain permission to conduct the study before a meeting was held with the potential respondents. Once permission was granted, a short briefing was organised to explain the procedure of the study, and informed consent forms were distributed. For those who were under 18 years old, the consent form was distributed together with a research information sheet for the parents.
Data were collected using a self-administered questionnaire, translated into Bahasa Malaysia using back-to-back translation. The questionnaire consisted of six sections: (1) socio-demographic profile; (2) combat sport profile; (3) rapid weight loss profile; (4) self-reported history of weight loss; (5) perceived influence on weight loss; (6) awareness with regard to the adverse effects of RWL. Pre-testing of the questionnaire was done, and reliability analysis yielded a Cronbach alpha of 0.731, which indicated the questions were reliable. No correction was needed in terms of the language or format of the questionnaire.
The practice of RWL was investigated through the use of a questionnaire adapted from Artioli et al. [21] . The questionnaire consisted of seven items, and a special scoring system was used. If the respondent had undergone RWL practices, 3 points were given, whereas 0 points were given to those who had not. For those who practised RWL, 0.5 point was given per kilogram for the most weight loss. For the usual weight cut before the competition, one point was awarded for 1 kilogram lost. The respondents received scores of 5, 4, 3, 2, 1, and 0 when they took 1-3 days, 4-5 days, 6-7 days, 8-10 days, 11-14 days, and 14 and more days to lose weight, respectively. One point was given per kilogram for weight gained a week after the competition. For the methods used to lose weight, the scores were 0, 0.5, 1, 2, and 3 when the respondent responded "never", "not anymore", "almost never", "sometimes", and "frequently", respectively. Total scores were calculated, and higher scores corresponded with more aggressive weight loss utilising harmful methods and a higher risk of rapid weight loss.
The self-reported history of weight loss section consisted of three questions. The first question concerned the weight class the respondents competed in. The second question regarded whether the respondent had changed his/her weight class. The last question enquired about the weight category of the athletes during the previous off-season. As for the perceived influence on weight loss, the questionnaire enquired about the individuals who influenced the athlete's decision to lose weight. The individuals listed were training colleagues, physicians or doctors, physical trainers, coaches, parents, dieticians, former athletes, and others. The level of influence was measured using a Likert scale of 5 (not influential, slightly influential, unsure, somewhat influential, and very influential). The last section of the ques-Pol. J. Sport Tourism 2019, 26(1), 14-19 tionnaire enquired about the respondents' awareness with respect to the adverse effects of practising RWL.
Statistical analysis was performed with the SPSS Statistics package 22. Data were cleaned and checked for normality before proceeding to inferential statistics. In descriptive analysis, percentages, means, and standard deviations were used. For inferential analysis, chi-square and Fisher's exact tests were used to find the association between two categorical variables. The independent samples t-test was applied to compare the mean values of continuous variables. For all analyses performed in the study, the confidence interval was 95%, and a p-value of less than 0.05 was considered to be statistically significant.
Results
A total of 12 associations/clubs were visited, and only 65 respondents gave consent to participation, making the response rate 55%. There were more male respondents than female respondents (67.7% vs. 32.3%). Mean age was 22.9 years (SD = 6.80). More than 40% of the respondents practised taekwondo, followed by muay thai and other combat sports. About 66% of the respondents reported to have practised rapid weight loss, with average weight loss of 3.4 kg (SD = 1.90) and highest weight loss of 4.9 kg (SD = 3.16). More than one third of those who practised RWL claimed they could achieve their ideal weight loss in less than 7 days. More detailed information on the sociodemographic and sport profile of the respondents is presented in Table 1 . Table 2 presents the method of rapid weight loss used by the respondents, with the top three methods being exercising more (69.8%), gradual dieting (51.1%), and training in heated rooms (20.8%). The least used methods were diuretics, vomiting, diet pills, and spitting, which more than 60% of respondents claimed that they had never used.
As for persons who had an influence on the respondents' use of RWL, physical trainers and training colleagues were perceived as having the most influence, with 51.2% and 46.5% of "very influential" responses, respectively (Tab. 3). Table 4 presents the perceived adverse effects of RWL from all the respondents. The perceived adverse effects mentioned the most often were fatigue (69.2%), decreased vigour (50.8%), [14] [15] [16] [17] [18] [19] body shape and constantly maintained their body weight within the desired range [28] . However, in terms of the RWL techniques used, female athletes were more susceptible to developing eating disorders, using harmful weight-control methods such as diuretics, laxatives, vomiting, and diet pills [27] . Male athletes, on the other hand, preferred to use dieting, sauna, and steam baths to regulate their body weight [9] . The average body weight reduction before the competition in the study was 4.9 kg (SD = 3.16), and 37.2% of those who and muscle cramps (46.2%). More detailed information can be found in Table 4 . Table 5 presents the results of a univariate analysis with RWL practices as a dependent variable and the socio-demographic and combat sport profiles as independent variables. There was a nearly equal percentage of male and female respondents who practised RWL. Among the types of combat sports, muay thai and jiu jitsu had the highest number of respondents who practised RWL (92.9% and 88.9% respectively). Among the respondents who practised RWL, physical trainers (76.7%), coaches (93.0%), and training colleagues (67.4%) were reported to have the most influence on the RWL practice. The univariate analysis indicated there were significant differences in RWL practice depending on whether it was influenced by training colleagues, physicians/doctors, physical trainers, parents, dieticians, or former athletes. The results also revealed there was a difference in RWL practice depending on the perceived adverse effects of RWL.
Discussion
This current analysis is the first attempt to examine the prevalence of rapid weight loss among non-elite combat athletes in Kuching. The findings showed that 66.2% of the respondents had practised rapid weight loss within the past two years. Although this figure was not as high as those for athletes practising other combat sports such as wrestlers (68-89%) [14, 22] or judo athletes (86%) [23] , it indicates that the practice of RWL is still prevalent among combat sports athletes regardless of the type of sport or competition level. In boxing, for example, amateur boxers have three phases in the weight control programme depending on whether they are taking part in an interclub or championship competition [24] . In our sample, although the respondents were not elite athletes, the prevalence of RWL could still be considered reasonably high. There are many reasons as to why combat athletes practise RWL, the most common ones being the pressure to conform to a specific body size, leanness for aesthetic reasons, and improved performance [25, 26] .
There was no significant difference between male and female respondents in this study in practising RWL. This finding contradicts the results of the study by Galli and Reel [27] . According to them, the objectives of rapid weight loss differed between male and female athletes. Most male athletes practised RWL to gain muscle and reduce fat in order to have a muscular and stronger body. Unlike male athletes, female athletes have been found to be more concerned with their weight and ideal Pol. J. Sport Tourism 2019, 26(1), 14-19 practised RWL reported that they would take less than 7 days to reduce their weight before competition. This finding is consistent with the results of a study conducted among taekwondo athletes, where the body weight reduction was within the range of 4-6 kg; however, in terms of the duration of reducing weight, our study reported a shorter duration (7 days) compared to the 10-20 days in the taekwondo study [29] . The most frequently used methods in our study were exercising more (69.8%), gradual dieting (51.1%), and training in heated rooms (20.8%), which is consistent with the findings of studies where techniques like increased exercise, restriction of food intake, training in heated rooms, gradual dieting, and fluid restriction were commonly used [13, 14] . The more extreme methods such as diuretics, vomiting, diet pills, and spitting were reported less often; more than 60% of the respondents in the study claimed they had never used these methods. Perhaps these extreme methods are found to a greater extent among elite combat athletes who participate in more competitive events at the national and international levels. Nevertheless, Oppliger et al. [13] and Kiningham and Gorenflo [14] have concluded that harmful weight loss practices are common at all levels of combat sports competitions regardless of the competitive level or the number of matches won or lost. On the other hand, Artioli et al. [5] discovered in their study that combat athletes who were switching to a different weight category, particularly those moving from a heavier to lower weight category, presented a more aggressive approach in weight management compared to those who remained in their existing weight category.
The findings of this study indicate that the persons who influenced athletes the most in the decision to reduce their weight were physical trainers and training colleagues, consistently with the literature [3, 4, 6] . Physicians and dieticians were perceived as persons who had less influence on the weight management of the respondents, a result that was anticipated as such support is not available at the club or association level. It is only elite athletes competing at the national or international levels who benefit from a structured support system in the form of proper medical and scientific support. Because physicians and dieticians are professionals, their input and guidance can help combat athletes in managing their weight in a healthy way. Parents also play an important role in influencing their children who are participating in combat sports. More educational programmes should be put in place to assist parents in helping their children to manage their weight properly.
Rapid weight loss is associated with negative health and performance outcomes if it is not done appropriately. Potential immediate and long-term consequences of rapid weight losswhether physiological, cognitive, psychological, performancerelated, or health-related -have been observed among different combat athletes [9, 30] . Except for short-term memory loss, which had the lowest score, the respondents in this study were aware of most of the adverse effects of rapid weight loss, its impact ranging from effects on mental to physical well-being. When a comparison was done between those who practised RWL and those who did not, it was found that the mean score for knowledge of the adverse effects of RWL was higher among those who practised RWL. In their qualitative study, Petterson, Ekström, and Berg [18] explained that most combat athletes viewed rapid weight loss as helpful in gaining physical and mental dominance in competitions. Pursuing weight loss was perceived as a part of combat athletes' preparation to compete, and by adhering to a weight-loss plan, the athletes themselves had gained confidence -a key to winning. Therefore, it is important to provide additional education on appropriate weight loss methods that are less harmful -but successful -in order to minimise the risk of over-reaching and over-training [26] .
A limitation of the current study is the sample size, which may affect the generalisation of the findings. Although it was not based on convenience sampling, equal representation of each combat sport was not achieved due to limited sample size. Moreover, the results were based on retrospective self-reported data; therefore, response bias was unavoidable.
Conclusion
In conclusion, this study provides preliminary findings on the prevalence and profile of rapid weight loss among combat athletes in Kuching. Although this study focused on non-elite combat athletes, the findings were found to be similar to those regarding elite combat sport athletes. Since RWL is a common practice among athletes of different levels and, if not done properly, can have negative effects on the athletes, an adequate regulatory programme should be put in place to assist both the athletes and their coaches/trainers in proper weight control. There should also be an individual approach to the selection of weight loss methods allowed to prevent any unwanted negative effects on the athletes. The dissemination of knowledge concerning the negative effects of RWL should focus on all age groups and both genders. Educational programmes that include both training and nutrition components should be introduced at community and organisational levels to help the athlete's community and their family in gearing towards healthy living.
